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Description 

Field Of The Invention 

[0001] This invention relates generally to medical de- 
vices and procedures, and more particularly to a method 
and system of deploying a stent-graft in a vascular sys- 
tem. 

BACKGROUND OF THE INVENTION 

[0002] Prostheses for implantation in blood vessels or 
other similar organs of the living body are, in general, 
well known in the medical art. For example, prosthetic 
vascular grafts formed of biocompatible materials (e.g., 
Dacron or expanded, porous polytetrafluoroethylene 
(PTFE) tubing) have been employed to replace or bypass 
damaged or occluded natural blood vessels. A graft ma- 
terial supported by framework is known as a stent-graft 
or endoluminal graft. In general, the use of stent-grafts 
for treatment or isolation of vascular aneurysms and ves- 
sel walls which have been thinned or thickened by dis- 
ease (endoluminal repair or exclusion) are well known. 
Many stent-grafts, are "self-expanding", i.e., inserted into 
the vascular system in a compressed or contracted state, 
and permitted to expand upon removal of a restraint. Self- 
expanding stent-grafts typically employ a wire or tube 
configured (e.g. bent or cut) to provide an outward radial 
force and employ a suitable elastic material such as stain- 
less steel or Nitinol (nickel-titanium). Nitinol may addi- 
tionally employ shape memory properties. The self-ex- 
panding stent-graft is typically configured in a tubular 
shape of a slightly greater diameter than the diameter of 
the blood vessel in which the stent-graft is intended to 
be used. In general, rather than inserting in a traumatic 
and invasive manner, stent-grafts are preferably de- 
ployed through a less invasive intraluminal delivery, i.e., 
cutting through the skin to access a lumen or vasculature 
or percutaneously via successive dilatation, at a conven- 
ient (and less traumatic) entry point, and routingthe stent- 
graft through the lumen to the site where the prosthesis 
is to be deployed. 

[0003] Intraluminal deployment is typically effected us- 
ing a delivery catheter with coaxial inner (plunger) and 
outer (sheath) tubes arranged for relative axial move- 
ment. The stent graft is compressed and disposed within 
the distal end of an outer catheter tube in front of an inner 
tube. The catheter is then maneuvered, typically routed 
though a lumen (e.g., vessel), untilthe end of the catheter 
(and the stent-graft) is positioned in the vicinity of the 
intended treatment site. The inner tube is then held sta- 
tionary while the outer tube of the delivery catheter is 
withdrawn. The inner tube prevents the stent-graft from 
being withdrawn with the outer tube. As the outer tube is 
withdrawn, the stent-graft radially expands so that at least 
a portion of it is in substantially conforming surface con- 
tact with a portion of the interior of the lumen e.g., blood 
vessel wall. 



[0004] Most stent-graft deployment systems use only 
a semi-rigid sheath in the deployment systems. The 
semi-rigid sheath provides columnar strength to advance 
the system through access vessels in the body. Unfortu- 

5 nately, the semi-rigid sheath may tend to kink in areas 
having tight radiuses such as the thoracic arch. Such 
kinking can increase the deployment force required to 
place a stent-graft in a target area or even prevent de- 
ployment completely. Even if kinking can be avoided, use 

10 of a semi-rigid sheath may still increase the pushing force 
needed to overcome frictional resistance required to de- 
ploy the stent-graft to the target area. 
[0005] One attempt to overcome this problem by W.L. 
Gore utilized a flexible jacket that deploys the stent-graft 

15 with a ripcord that opens the jacket along the longitudinal 
axis of the flexible jacket, e.g., U.S. Patent 6,315,792. 
Another single step sheath release initiation is disclosed 
in U.S. Patent 5,824,041 to Lenker. Unfortunately, these 
methods introduced a separate non-integrated sheath 

20 into the system into the femoral artery and further failed 
to provide the desired control during deployment. Thus, 
a need exists for a method and deployment system that 
avoids kinking (reductions in area or change in shape 
which creates resistance to deployment) and reduces 

25 forces during deployment of stent-grafts in areas having 
tight radiuses, yet provides appropriate control and in 
addition provides flexibility during advancement in areas 
having tight radiuses. 

[0006] US 2001/0034548 discloses a catheter with a 
30 double sheath, the inner sheath having a smaller diam- 
eter than the outer sheath. 

SUMMARY OF THE INVENTION 

35 [0007] In one aspect according to the present inven- 
tion, a stent-graft deployment system comprises a re- 
tractable primary sheath, a secondary sheath initially 
covered by the retractable primary sheath, a stent-graft 
initially retained within the secondary sheath, and a de- 

40 ployment means for deploying the stent-graft. The sec- 
ondary sheath is more flexible than the retractable pri- 
mary sheath. The retractable primary sheath can contain 
the stent-graft in a first constrained small diameter con- 
figuration and the secondary sheath can be disposed 

45 within the retractable primary sheath and also contain 
the stent-graft. When the primary sheath is removed from 
around the stent-graft, the flexible secondary sheath con- 
tains the stent-graft in a second constrained small diam- 
eter configuration where the second diameter is greater 

50 than the first diameter. The removal of the secondary 
sheath releases the stent-graft from a radial constraint 
so that stent-graft deployment may proceed. 
[0008] In another aspect according to the present in- 
vention, a stent-graft deployment system before deploy- 

55 ment includes a stent-graft constricted within the flexible 
secondary sheath, a semi-rigidsheatharoundtheflexible 
secondary sheath, the semi-rigid sheath being retracted 
to expose the flexible secondary sheath, and the flexible 
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secondary sheath being retractable such that the stent- 
graft expands as the flexible secondary sheath is retract- 
ed. 

[0009] In another aspect according to the present in- 
vention, a device for implanting a radially self-expanding 
endoprosthesis comprises an outer sheath which is more 
rigid and axially maneuverable than an inner sheath. In 
one configuration the outer sheath is disposed over the 
inner sheath. While in a second position the outer sheath 
is retracted to expose the innersheath. The device further 
comprises an axially maneuverable elongated catheter 
coupled to the inner sheath. In a first position the inner 
sheath retains the radially self-expanding endoprosthe- 
sis. As the inner sheath is moved to a second position 
by for example pulling the proximal end of the inner 
sheath, the radially self-expanding endoprosthesis is de- 
ployed. 

[0010] A stent-graft deployment system, includes a 
stent- graft and a catheter having a catheter shaft having 
a tip; a retractable primary sheath and a retractable flex- 
ible secondary sheath. In a predeployed condition the 
flexible secondary sheath contains the stent-graft in a 
second constrained small diameter configuration around 
the catheter shaft at a stent graft location of the catheter 
near the tip and within the retractable primary sheath. 
When the primary sheath is retracted from around the 
stent-graft, the flexible secondary sheath containing the 
stent graft in the second constrained small diameter con- 
figuration is exposed and an end portion of the catheter 
from an end of the tip to a retracted end of the primary 
sheath has substantially reduced resistance to bending 
as compared to when the primary sheath is covering the 
stent graft location of the catheter. Removal of the sec- 
ondary sheath releases the stent-graft from a radial con- 
straint so that stent-graft deployment occurs as the sec- 
ondary sheath releases. Removal of the retractable sec- 
ondary sheath occurs through a secondary sheath re- 
traction handle connected to a proximal end of the re- 
tractable flexible secondary sheath, such that retraction 
of the secondary sheath retraction handle causes a prox- 
imal end of the retractable flexible secondary sheath to 
be pulled along a catheter longitudinal axis toward a prox- 
imal end of the catheter. Pulling of the proximal end of 
the retractable flexible secondary sheath tensions the 
retractable flexible sheath to retract the sheath along the 
catheter longitudinal axis to cause progressive deploy- 
ment of the stent graft from a distal end of the stent graft. 
[001 1] In another aspect described to illustrate use of 
the invention , a method of deploying a stent-graft in- 
cludes the steps of loading the stent-graft deployment 
system with a stent-graft, tracking the stent-graft deploy- 
ment system over a guide wire to a location before a 
target area which may include a curved portion, and re- 
tracting a primary sheath to expose a secondary sheath 
within said primary sheath while the primary sheath is 
retracted or held as the secondary sheath is exposed, 
the stent-graft is moved to its location within the target 
area or moved until its location within the target area is 



confirmed. The method further includes the steps of fur- 
ther tracking the stent-graft deployment system to place 
the secondary sheath in the curved portion of the target 
area, and retracting the secondary sheath to at least par- 
5 tially deploy the stent-graft in the target area and may 
include releasing the stent-graft from the delivery system 
using a release mechanism 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

[001 2] FIG. 1 is a plan view of a stent-graft deployment 
system without a stent-graft in accordance with the 
present invention (not to scale); 
[001 3] FIG. 2 is a close up schematic plan view of the 
15 end of the deployment system of FIG. 1 having a loaded 
stent-graft; 

[001 4] FIG. 3 is a close up schematic plan view of the 
end of the deployment system of FIG. 1 showing an al- 
ternative retention mechanism with a loaded stent-graft; 
20 [0015] FIG. 4 illustrates the stent-graft deployment 
system of FIG. 1 with a primary sheath covering a sec- 
ondary sheath (in dashed lines); 

[0016] FIG. 5 illustrates the stent-graft deployment 
system of FIG. 1 with the primary sheath retracted and 

25 the secondary sheath exposed; 

[0017] FIG. 6 illustrates the stent-graft deployment 
system of FIG. 1 with the primary sheath retracted and 
the secondary sheath partially retracted; 
[0018] FIG. 7 illustrates the stent-graft deployment 

30 system of FIG. 1 with the primary sheath retracted with 
the secondary sheath almost completely retracted; 
[0019] FIG. 8 illustrates the stent-graft deployment 
system of FIG. 1 with the secondary sheath completely 
retracted and the stent-graft fully deployed; 

35 [0020] FIG. 9 is a flow chart illustrating the steps of a 
method in accordance with the present invention; 
[0021 ] FIG. 1 0 is a schematic diagram illustrating the 
stent-graft deployment system initially inserted to a loca- 
tion adjacent (before) a tight curved target area; 

40 [0022] FIG. 1 1 is a schematic diagram illustrating the 
stent-graft deployment system showing the primary 
sheath retracted and the secondary sheath exposed; 
[0023] FIG. 12 is a schematic diagram illustrating the 
stent-graft deployment system with the secondary 

45 sheath which is exposed advanced into the tight curve; 
[0024] FIG. 13 is a schematic diagram illustrating the 
stent-graft deployment system with the secondary 
sheath which has been advanced into the curve is par- 
tially retracted and the stent-graft is partially deployed; 

50 [0025] FIG. 14 is a schematic diagram illustrating the 
stent-graft deployment system with the secondary 
sheath being completely retracted and a stent-graft being 
fully deployed; and 

[0026] FIG. 15 is a schematic diagram illustrating the 
55 stent-graft fully deployed with the stem-graft deployment 
system removed in accordance with the present inven- 
tion. 
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DETAILED DESCRIPTION 

[0027] FIGS. 1-3 show portions of a stent-graft deploy- 
ment system 10. FIG. 1 illustrates the system 10 without 
a stent-graft while FIGS. 2 and 3 show close up views of 
the deployment system tip which are loaded with a stent- 
graft 1 5, 1 5a. This system could also deploy a stent alone 
or some other form of endoprosthesis. The subsequent 
use of "stent-graft" herein should be understood to in- 
clude other forms of endoprosthesis. Ideally, the stent- 
graft deployment system 1 0 comprises a tapered tip 1 2, 
12a, 12b that is flexible and able to provide trackability 
in tight and tortuous vessels, and can bend easily once 
the primary sheath 20 is retracted. Other tip shapes such 
as bullet-shaped tips could also be used. 
[0028] The system 10 includes a primary sheath 20 
(preferably made of a semi-rigid material such as PTFE) 
initially covering asecondary sheath 14 (preferably made 
of woven polyethylene terephthalate (PET)). The sec- 
ondary sheath 14 is more flexible than the retractable 
primary sheath 20. The deployment system 1 0 is able to 
separately retract the primary and secondary sheaths. 
[0029] The primary sheath should have enough stiff- 
ness to provide adequate trackability and column 
strength as the system 10 tracks through tortuous ves- 
sels to avoid buckling or kinking. The secondary sheath 
utilizes its greater flexibility (at the expense of column 
strength) to improve trackability and pushability, partic- 
ularly through areas having tight radiuses. So, where pri- 
or deployment systems utilizing just a semi-rigid primary 
sheath were prone to kinking while tracking through an 
area with a tight radius. Use of the secondary sheath 
avoids kinking or changes in shape and reduces resist- 
ance to deployment (reduced advancement force) while 
tracking through vessels with tight curves. 
[0030] The deployment system 10 also includes a 
stent-graft 15 initially retained within the secondary 
sheath 1 4. As described herein, the stent-graft 1 5 is pref- 
erably a self-expanding, Nitinol/Dacron stent-graft sys- 
tem designed for endovascular exclusion of Thoracic 
Aortic Aneurisms (TAA). The deployment system 10 in- 
cludes a cup 1 6 as shown in FIG. 2 or alternatively steel 
runners 17 as shown in FIG. 3 that eventually release 
the stem-graft by its mere self-expansion to act as a 
means for retaining the stent-graft 1 5 in place during de- 
ployment. Althoughthemeansforretainingshown in FIG. 
3 is on the "backend" of the stent-graft, it can alternatively 
or additionally be on a "tip end" of the stent-graft and 
attached to one or more of several coaxial tubes. A han- 
dle or a hub 22 is fixed to the primary sheath 20, a second 
handle or hub (24) near a proximal end of the stent-graft 
deployment system 1 0 is fixed to the secondary sheath, 
and a catheter shaft including a shaft handle 26 is con- 
nected to and aids the advancement of the system 10 
and acts as a deployment means. In addition, the deploy- 
ment system 10 shown includes a flush port 28 and a 
radiopaque marker 18 allowing for accurate positioning 
of the delivery system prior to deployment of the stent- 



graft in the proximal position. 

[0031] Referring to FIGS. 4-8 and FIGS. 10-15, the 
stent-graft deployment system 10 is shown in various 
stages as it is advances over a guide wire 1 1 1 (as shown 

5 in FIGS. 10-14) and the stent-graft is deployed. FIGS. 
4-8, in particular, illustrate the stent-graft deployment 
system 1 0 as it would operate orfunction outside or apart 
from the body. FIGS. 10-15 illustrate the stent-graft de- 
ployment system as it would operate when tracking over 

10 a guide wire 1 1 1 within a body and particularly through 
a target area (vessel) having a tight curvature or radius 
(21 ). FIGS. 4 and 1 0 both illustrate the stent-graft deploy- 
ment system 1 0 with the primary sheath 20 covering the 
secondary sheath 14. The flexible secondary sheath 14 

15 is arranged within the semi-rigid sheath 20 when the 
semi-rigid sheath 20 is in a non-retracted position as 
shown in FIG. 4. 

[0032] As shown in FIG. 5, the stent-graft 15 is con- 
strained solely by the flexible secondary sheath 14 and 

20 further illustrates a handle or hub 22 coupled to the semi- 
rigid sheath 20 serving as a first arrangement for retract- 
ing the semi-rigid sheath 20 and exposing the flexible 
secondary sheath 14 as well as an inner tube 25 coupled 
to the flexible secondary sheath 1 4 serving as a second 

25 arrangement for retracting the flexible secondary sheath 
and enabling the stent-graft to expand. It should be noted 
that the exposed portion of the flexible secondary sheath 
14 has a diameter larger than the semi-rigid primary 
sheath 20 that surrounded the flexible secondary sheath 

30 14 previously. The larger diameter of the exposed portion 
of the flexible secondary sheath 1 4 is a contributory factor 
in reducing the force needed to retract the secondary 
sheath. Once the flexible secondary sheath 14 is ex- 
posed, the end of stent-graft deployment system 1 0 be- 

35 yond the semi-rigid sheath has greater flexibility (than 
the portion of the system within the semi-rigid sheath 20) 
as it tracks across the guidewire. 
[0033] The first arrangement described above could 
comprise (as previously mentioned) the handle or hub 

40 22 coupled to the semi-rigid sheath 20 enabling the rel- 
ative axial movement of the semi-rigid sheath 20 over a 
remainder of the stent-graft deployment system and the 
second arrangement could comprise an inner tube 25 
coupled to the flexible secondary sheath 1 4 that enables 

45 relative axial movement of the flexible secondary sheath 
1 4 relative to the semi-rigid sheath 20andthe longitudinal 
axis of the catheter. Such as where operation of the sec- 
ond handle 24 causes axial pulling of the proximal end 
of the flexible secondary sheath 14, to create a tension 

50 in the material/fabric of the secondary sheath to cause 
retraction that causes the cylindrically configured sheath 
to retract along the longitudinal axis of the catheter to 
provide a substantially circularly uniform deployment of 
the stent graft starting at its distal end (relative to the 

55 catheter). 

[0034] In any event, once the secondary sheath 14 is 
exposed or outside the primary sheath, the system 10 
can be advanced over the guide wire 111 with a lower 
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advancement force since the secondary sheath is de- 
signed to be quite flexible particularly in areas with tight 
radiuses (2 1 ) as shown in FIG. 12. The tight arch 21 is 
meantto represent any area or vessels with tight radiuses 
such as the thoracic arch. 

[0035] Referring to FIGS. 6 and 13, in each instance 
the primary sheath has been retracted and the secondary 
sheath is shown partially retracted with the stent-graft 15 
being partially deployed. As the secondary sheath re- 
tracts, more and more of the stent-graft is deployed as 
shown in FIGS. 6-8 and FIGS. 13-15. 
[0036] FIGS. 8 and 14 illustrate the stent-graft deploy- 
ment system 10 with the secondary sheath 14 completely 
retracted and the stent-graft 15 fully deployed. In FIG. 15 
the stent-graft deployment system 1 0 has been removed. 
[0037] The stent-graft deployment system 1 0 can also 
be thought of as a device for implanting a radially self- 
expanding endoprosthesis 15 having an outer sheath 20. 
As previously explained, the outersheath 20 is more rigid 
and axially maneuverable relative to an inner sheath 14 
and wherein the outer sheath 20 is disposed over the 
inner sheath 14 in a first position (as shown in FIG. 5) 
and exposes the inner sheath 14 in a second position 
(as shown in FIGS. 6-8). The system 1 0 can also include 
an elongated catheter 25 coupled to the inner sheath 1 4, 
wherein the inner sheath 14 is constructed to retain the 
radially self-expanding endoprosthesis 15 in a first posi- 
tion and enable deployment of the radially self-expanding 
endoprosthesis 15 in a second position. 
[0038] Referring to FIG. 9, a flow chart illustrates a 
method 1 00 of deploying a stent-graft includes the steps 
of providing a stent-graft deployment system with a stent- 
graft 102, tracking the stent-graft deployment system 
over a guide wire to a location before a target area 1 04, 
which may include a curved portion, and retracting the 
primary sheath to expose a secondary sheath within the 
target area while the primary sheath is retracted or held 
as the secondary sheath is exposed 1 06. The stent-graft 
is moved to its location within the target area or until its 
location within the target area is confirmed. It should be 
noted that once the primary sheath is retracted and the 
secondary sheath is exposed, the secondary sheath (be- 
ing of a relatively more flexible material than the primary 
sheath) will provide greater flexibility in tracking through 
the remainder of the target area regardless of the curva- 
ture or tortuous nature of the vessel. The method further 
includes the steps of further tracking the stent-graft de- 
ployment system to place the secondary sheath in the 
curved portion of the target area 108, and retracting the 
secondary sheath to at least partially deploy the stent- 
graft in the target area 110. This step may include de- 
ploying or releasing the stent-graft from the delivery sys- 
tem using a release mechanism 112. 
[0039] The device may also be considered to have a 
first predeployment configuration wherein said first and 
second sheaths surround the stent graft to be deployed, 
and a second partial deployment configuration where the 
primary sheath is fully retract so that the primary sheath 



no longer constrains the stent graft to be deployed, while 
the secondary sheath still constrains the stent graft to be 
deployed, and third fully deployed configuration where 
said stent graft is fully released from the primary and 
5 secondary sheaths. Wherein the relative movement of 
the tubular (substantially cylindrical sheaths) is such that 
the axial centerline of the cylinder forming the sheaths is 
moved without the sheaths being everted between their 
respective predeployment configurations and their re- 
10 spective post deployment configurations such that the 
axial centerline of the cylinder of each sheath moves in 
substantially one motion (in a linear movement along a 
curving path) along the axial centerline of the catheter 
along which it is moved 
15 [0040] The present configuration is well suited for in- 
troducing the stent-graft deployment system into a fem- 
oral artery and advancing the stent-graft deployment sys- 
tem through an iliac artery into the aorta for repair of an 
aortic aneurysm and more specifically in tracking the 
20 stent-graft deployment system through a portion of an 
thoracic arch when the secondary sheath has been ex- 
posed after the retraction of the primary sheath and with- 
out any kinking of the primary sheath. 
[0041] Additionally, the description above is intended 
25 by way of example only and is not intended to limit the 
scope of the invention and its equivalents as understood 
by persons skilled in the art and defined in the claims. 



1 . A stent-graft deployment system, comprising: 

a stent-graft (15); 

a catheter, comprising: 

a catheter shaft having a tip (1 2); 
a retractable primary sheath (20) and a re- 
tractable flexible secondary sheath (14); 

wherein in afirst predeployed condition said flex- 
ible secondary sheath (14) contains said stent- 
graft (15) around said catheter shaft at a stent 
graft location of said catheter near said tip and 
within said retractable primary sheath (20) di- 
ameter, wherein in a second predeployed con- 
figuration when said primary sheath (20) is fully 
retracted from around said stent-graft (15) and 
said flexible secondary sheath (1 4), said flexible 
secondary sheath (14) containing said stent 
graft (15) is exposed and contains said stent- 
graft (15) within a secondary sheath (14) diam- 
eter, wherein removal of the secondary sheath 
(14) releases the stent-graft (15) from a radial 
co nstraint so th at stent-graft dep loy me nt occu rs 
as the secondary sheath (14) releases, charac- 
terised in that said secondary sheath (14) di- 
ameter is larger than said primary sheath (20) 
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diameter. 

2. The stent graft deployment system as in Claim 1, 
wherein removal of the retractable secondary sheath 
(14) occurs through a secondary sheath retraction 
member (24) connected to a proximal end of said 
retractable flexible secondary sheath (1 4), such that 
retraction of the secondary sheath retraction mem- 
ber (24) causes a proximal end of said retractable 
flexible secondary sheath (14) to be pulled along a 
catheter longitudinal axis toward a proximal end of 
said catheter, where pulling of the proximal end of 
said retractable flexible secondary sheath (14) cre- 
ates a force to tension the retractable flexible sheath 
to cause a retraction of the secondary sheath (14) 
along the catheter longitudinal axis thereby causing 
progressive deployment of said stent graft (15) from 
the distal end of the catheter. 

3. The stent-graft deployment system of claim 1 or 2, 
wherein the secondary sheath (14) diameter is slight- 
ly larger than said primary sheath (20) diameter. 

4. The stent-graft deployment system of any of the pre- 
ceding claims, wherein the retractable primary 
sheath (20) is comprised of a semi-rigid material 
such as PTFE. 

5. The stent-graft deployment system of any of the pre- 
ceding claims, wherein the secondary sheath (1 4) is 
selected from the group of materials comprising wo- 
ven materials such as fabrics, porous materials such 
as ePTFE, polymers such as ultra thin walled poly- 
mers, and flexible materials such as PET. 

6. The stent-graft deployment system according to 
claim 1, 

wherein said retractable primary sheath (20) diam- 
eter is considered to be a first constrained diameter 
configuration; 

wherein said secondary sheath (1 4) diameter is con- 
sidered to be a second constrained diameter config- 
uration, selectively disposed within the retractable 
primary sheath (20), 

wherein the secondary sheath (14) is more flexible 
than the retractable primary sheath (20). 

7. The stent-graft deployment system of claim 6, 
wherein the system further comprises a taper tip (12) 
at a distal end of the catheter shaft. 

8. The stent-graft deployment system of claim 6 or 7, 
wherein the system further comprises a retention 
means for retaining the stent-graft (15). 

9. The stent-graft deployment system of any of claims 
6 to 8, wherein the secondary sheath (14) is selec- 
tively disposed within the retractable primary sheath 



(20) by axially retracting the primary sheath (20) rel- 
ative to the secondary sheath (14). 

10. The stent-graft deployment system according to 
5 claim 1 , 

whereon said primary sheath (20) is a semi-rigid 
sheath; 

wherein said secondary sheath (14) is coaxially ar- 
ranged within the semi-rigid sheath when the semi- 
10 rigid sheath is in said predeployed condition which 
is a n on- retracted position; 

wherein said stent-graft (15) is disposed collapsed 
within the flexible secondary sheath (1 4); 
further comprising: 

15 

an arrangement (26) for retracting the semi-rigid 
sheath (20) and exposing the flexible secondary 
sheath (14); 

20 a second arrangement (24) for retracting the flexible 
secondary sheath (14), wherein the stent-graft (15) 
is able to expand towards complete deployment as 
the flexible secondary sheath is removed by being 
retracted. 

25 

11. The stent-graft deployment system of claim 10, 
wherein the stent-graft system further comprises a 
taper tip (12). 

30 12. The stent-graft deployment system of claim 10 or 11, 
wherein the arrangement (26) for retracting the semi- 
rigid sheath (20) comprises a hub (22) coupled to 
the semi-rigid sheath (20) enabling relative axial 
movement of the semi-rigid sheath (20) over a re- 
35 mainder of the stent-graft deployment system (10). 

13. The stent-graft deployment system of any of claims 
1 0 to 12, wherein the arrangement (24) for retracting 
theflexible secondary sheath (1 4) comprises moving 
40 an inner tube coupled to the flexible secondary 
sheath (14) that enables relative axial movement of 
the flexible secondary sheath (14) relative to the 
semi-rigid sheath (20). 

45 1 4. The stent graft deployment system according to any 
of the preceding claims, 

wherein the deployment system (1 0) includes a cup 
(16) for retaining the stent-graft (15) in place during 
deployment. 

50 

1 5. The stent graft deployment system according to any 
of claims 1 to 13, 

wherein the deployment system (10) includes steel 
runners (17) for retaining the stent-graft (15) in place 
55 during deployment. 

1 6. The stent graft deployment system according to any 
of claims 1 to 15, wherein 
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said primary sheath (20) is more rigid and axially 
maneuverable relative to said secondary sheath (14) 
and wherein the primary sheath (20) is disposed over 
the secondary sheath (14) in a first position and ex- 
poses the secondary sheath (14) in a second posi- 
tion; and 

the elongated catheter is coupled to the secondary 
sheath (14) and axially maneuverable, wherein the 
secondary sheath (14) is constructed to retain the 
radially self-expanding stent-graft (15) in a first po- 
sition and enable deployment of the radially self-ex- 
panding stent-graft (15) in a second position. 



Patentanspruche 

1. Stent-Graft-Entfaltungssystem, umfassend: 

einen Stent-Graft (15) 
einen Katheter, umfassend: 

einen Katheterschaft, der eine Spitze (12) 
aufweist; 

einezuruckziehbare erste Hulle (20) und ei- 
ne zuruckziehbare, elastische zweite Hulle 
(14); 



sedes Kathetersin Richtung auf dasproximale Ende 
des Katheters bedingt, wobei das Ziehen an dem 
proximalen Ende der zuruckziehbaren elastischen 
zweiten Hulle (1 4) eine Kraft erzeugt, die die zuruck- 
5 ziehbare elastische Hulle spannt, urn ein Zuruckzie- 
hen der zweiten Hulle (14) entlang der Langsachse 
des Katheters zu verursachen, wodurch von dem 
distalen Ende des Katheters ausgehend eine schritt- 
weise Entfaltung des Stent-Grafts (15) bewirkt wird. 

10 

3. Stent-Graft-Entfaltungssystem nach Anspruch 1 
oder 2, wobei der Durchmesser der zweiten Hulle 
(1 4) geringfugig groGer als der Durchmesser der er- 
sten Hulle (20) ist. 

15 

4. Das Stent-Graft-Entfaltungssystem nach einem der 
vorhergehenden Anspruche, wobei die zuruckzieh- 
bare erste Hulle (20) aus einem halbsteifen Material 
wie PTFE besteht. 

20 

5. Das Stent-Graft-Entfaltungssystem nach einem der 
vorangehenden Anspruche, wobei die zweite Hulle 
(14) ausgewahlt ist aus derGruppe von Materialien, 
die gewebte Materialien wie etwa Gewebe, porose 

25 Materialien wie etwa ePTFE, Polymere wie etwa ul- 
tradunnwandige Polymere und elastische Materiali- 
en wie etwa PET umfassen. 

6. Das Stent-Graft-Entfaltungssystem nach Anspruch 
30 1 f wobei der Durchmesser der ersten zuruckziehba- 
ren Hulle (20) als eine erste eingeschrankte Durch- 
messer- Konfigu rati on gilt; wobei der Durchmesser 
der zweiten Hulle (14) als eine zweite eingeschrank- 
te Durchmesser-Konfigurationgilt, die wahlweise in- 

35 nerhalb der zuruckziehbaren ersten Hulle (20) an- 
geordnet ist, wobei die zweite Hulle (14) elastischer 
als die zuruckziehbare erste Hulle (20) ist. 



wobei in einem ersten Zustand vor dem Entfal- 
ten die elastische zweite Hulle (14) den Stent- 
Graft (15) urn den Katheterschaft herum in einer 
Stent- Graft- Position des Katheters in der Nahe 
der Spitze und innerhalb des Durchmessers der 
ersten zuruckziehbaren Hulle (20) enthalt, wo- 
bei in einer zweiten Konfiguration vor der Ent- 
faltung, wenn die erste Hulle (20) vollstandig 
rings urn den Stent-Graft (15) und von der ela- 
stischen zweiten Hulle (14) zuruckgezogen ist, 
die elastische zweite Hulle (14), die den Stent- 
Graft (15) enthalt, freigelegt ist und den Stent- 
Graft (15) innerhalb des Durchmessers der 
zweiten Hulle (14) enthalt, wobei das Entfernen 
der zweiten Hulle (14) den Stent-Graft (15) aus 
einer radialen Einschrankung derart entlasst, 
dass das Entfalten des Stent-Grafts stattfindet, 
wahrend ihn die zweite Hulle freisetzt, dadurch 
gekennzeichnet, dass der Durchmesser der 
zweiten Hulle (14) groBer als der Durchmesser 
der ersten Hulle (20) ist. 

2. Stent-Graft-Entfaltungssystem nach Anspruch 1, 
wobei das Entfernen der zuruckziehbaren zweiten 
Hulle (14) mittelseines Ruckzugselementes (24) der 
zweiten Hulle stattfindet, die an dem proximalen En- 
de der zuruckziehbaren elastischen zweiten Hulle 
(14) derart befestigt ist, dass das Zuruckziehen des 
Ruckzugselements (24) der zweiten Hulle einen Zug 
an dem proximalen Ende der zuruckziehbaren ela- 
stischen zweiten Hulle (14) entlang einer Langsach- 



7. Das Stent-Graft-Entfaltungssystem nach Anspruch 
40 6, wobei das System ferner eine konische Spitze (12) 

an dem distalen Ende des Katheterschafts umfasst. 

8. Das Stent-Graft-Entfaltungssystem nach Anspruch 
6 oder 7, wobei das System ferner ein Haltemittel 

45 zum Zuruckhalten des Stent-Grafts (15) umfasst. 

9. Das Stent-Graft-Entfaltungssystem nach einem der 
Anspruche 6 bis 8, wobei die zweite Hulle (14) wahl- 
weise innerhalb der zuruckziehbaren ersten Hulle 

50 (20) durch axiales Zuruckziehen der ersten Hulle 
(20) relativzu der zweiten Hulle (14) angeordnet ist. 

10. Das Stent-Graft-Entfaltungssystem nach Anspruch 
1 , wobei die erste Hulle (20) eine halbsteife Hulle ist; 

55 wobei die zweite Hulle (14) koaxial innerhalb der 
halbsteifen Hulle angeordnet ist, wenn die halbsteife 
Hulle sich in dem Zustand vor der Entfaltung befin- 
det, die eine nicht zuruckgezogene Position ist; 
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wobei der Stent-Graft (1 5) zusammengefaltet inner- 
halb der elastischen zweiten Hulle (14) angeordnet 
ist; 

ferner umfassend: 

eine Anordnung (26) zum Zuruckziehen der 
halbsteifen Hulle (20) und zum Freilegen der 
elastischen zweiten Hulle (14); 
eine zweite Anordnung (24) zum Zuruckziehen 
der elastischen zweiten Hulle (14), wobei der 
Stent-Graft (15) in der Lage ist, sich vollstandig 
zu entfalten, wahrend die elastische zweite Hul- 
le durch Zuruckziehen entfernt wird. 

11. Das Stent-Graft-Entfaltungssystem nach Anspruch 
1 0, wobei das Stent- Graft-System ferner eine koni- 
sche Spitze (12) umfasst. 

12. Das Stent-Graft-Entfaltungssystem nach Anspruch 
1 0 oder 1 1 , wobei die Anordnung (26) zum Zuruck- 
ziehen der halbsteifen Hulle (20) ein Griffstuck (22) 
umfasst, das an die halbsteife Hulle (20) gekoppelt 
ist, was eine relative axiale Bewegung der halbstei- 
fen Hulle (20) uber einen Rest des Stent-Graft-Ent- 
faltungssystems ermoglicht. 

13. Das Stent-Graft-Entfaltungssystem nach einem der 
Anspruche 1 0 bis 1 2, wobei die Anordnung (24) zum 
Zuruckziehen der zweiten Hulle (14) das Bewegen 
eines Innenrohres, das an die elastische zweite Hul- 
le (14) gekoppelt ist, umfasst, was eine relative axia- 
le Bewegung der elastischen zweiten Hulle (14) be- 
zuglich der halbsteifen Hulle (20) ermoglicht. 

14. Das Stent-Graft-Entfaltungssystem nach einem der 
vorangehenden Anspruche, wobei das Entfaltungs- 
system (10) einen AuRenring (16) enthalt, der wah- 
rend des Entfaltens den Stent-Graft (15) an derStel- 
le halt. 

15. Das Stent-Graft-Entfaltungssystem nach einem der 
Anspruche 1 bis 13, wobei das Entfaltungssystem 
(10) eine Fuhrungsschiene aus Stahl (17) enthalt, 
die wahrend des Entfaltens den Stent-Graft (15) an 
der Stelle halt. 

16. Das Stent-Graft-Entfaltungssystem nach einem der 
Anspruche 1 bis 1 5, wobei die erste Hulle (20) steifer 
und relativzu der zweiten Hulle (14) axial manovrier- 
bar ist und wobei die erste Hulle (20) in einer ersten 
Position uber der zweiten Hulle (14) angeordnet ist 
und in einer zweiten Position die zweite Hulle (14) 
freilegt; und 

derverlangerte Katheter an die zweite Hulle (14) ge- 
koppelt und axial manovrierbar ist, wobei die zweite 
Hulle (14) ausgebildet ist, den radial selbstexpan- 
dierenden Stent-Graft (15) in einer ersten Position 
zu fixieren und die Einfuhrung des radial selbstex- 



pandierenden Stent-Grafts (15) in einer zweiten Po- 
sition zu ermoglichen. 

5 Revendications 

1. Systeme de deploiement de greffon a stent, 
comprenant : 

10 un greffon a stent (15) ; 

un catheter comprenant : 

une tige de catheter dotee d'une pointe 
(12); 

15 une gaine primaire retractable (20) et une 

gaine secondaire flexible retractable (14) ; 

dans lequel, dans une premiere position pre-de- 
ployee, ladite gaine secondaire flexible (1 4) con- 
20 tient ledit greffon a stent (15) autour de ladite 

tige de catheter a un emplacement de greffon a 
stent dudit catheter pres de ladite pointe et dans 
le diametre de ladite gaine primaire retractable 
(20), dans lequel, dans une deuxieme configu- 
25 ration pre-deployee, lorsque ladite gaine primai- 

re (20) est totalement retractee depuis le tour 
dudit greffon a stent (15) et de ladite gaine se- 
condaire flexible (14), ladite gaine secondaire 
flexible (14) contenant ledit greffon a stent (15) 
30 est exposee et contient ledit greffon a stent (15) 

dans un diametre de gainesecondaire (1 4), I'en- 
levement de la gaine secondaire (1 4) liberant le 
greffon a stent (15) d'une contrainte radiale, de 
sorte que le deploiement du greffon a stent (15) 
35 a lieu lorsque la gaine secondaire (1 4) se libere, 

caracterise en ce que le diametre de ladite gai- 
ne secondaire (1 4) est superieur au diametre de 
ladite gaine primaire (20). 

40 2. Systeme de deploiement de greffon a stent selon la 
revendication 1 , dans lequel I'enlevementde lagaine 
secondaire retractable (14) est assure par un ele- 
ment de retraction de gaine secondaire (24) connec- 
ts a une extremite proximale de ladite gaine secon- 
ds daire flexible retractable (1 4), de sorte que la retrac- 
tion de I'element de retraction de gaine secondaire 
(24) apoureffetqu'une extremite proximale de ladite 
gaine secondaire flexible retractable (14) esttiree le 
long d'un axe longitudinal du catheter vers une ex- 
50 tremite proximale dudit catheter, ou la traction de 
I'extremite proximale de ladite gaine secondaire 
flexible retractable (14)cree une force afin detendre 
la gaine flexible retractable pour entratner une re- 
traction de la gaine secondaire (14) le long de I'axe 
55 longitudinal du catheter, ce qui entrame le deploie- 
ment progressif dudit greffon a stent (1 5) depuis I'ex- 
tremite distale du catheter. 
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3. Systeme de deploiement de greffon a stent selon la 
revendication 1 ou 2, dans lequel le diametre de la 
gaine secondaire (14) est legerement superieur au 
diametre de ladite gaine primaire (20). 

4. Systeme de deploiement de greffon a stent selon 
Tune quelconque des revendi cations precedentes, 
dans lequel la gaine primaire retractable (20) est 
composee d'un materiau semi-rigide comme du PT- 
FE. 

5. Systeme de deploiement de greffon a stent selon 
Tune quelconque des revendi cations precedentes, 
dans lequel la gaine secondaire (14) est selection- 
nee parmi le groupe de materiaux comprenant des 
materiaux tisses comme des tissus, des materiaux 
poreux comme de I'ePTFT, des polymeres comme 
des polymeres a parois ultrafines et des materiaux 
flexibles comme du PET. 

6. Systeme de deploiement de greffon a stent selon la 
revendication 1 , 

dans lequel le diametre de ladite gaine primaire re- 
tractable (20) est considere comme etant une pre- 
miere configuration a diametre contraint ; 
dans lequel le diametre de ladite gaine secondaire 
(1 4) est considere comme etant une deuxieme con- 
figuration a diametre contraint disposee selective- 
mentdans la gaine primaire retractable (20), la gaine 
secondaire (14) etant plus flexible que la gaine pri- 
maire retractable (20). 

7. Systeme de deploiement de greffon a stent selon la 
revendication 6, dans lequel le systeme comprend 
en outre une pointe effilee (12) a une extremite dis- 
tale de la tige de catheter. 

8. Systeme de deploiement de greffon a stent selon la 
revendication 6 ou 7, dans lequel le systeme com- 
prend en outre un moyen de retention pour retenir 
le greffon a stent (15). 

9. Systeme de deploiement de greffon a stent selon 
Tune quelconque des revendications 6 a 8, dans le- 
quel la gaine secondaire (14) est disposee selecti- 
vement dans la gaine primaire retractable (20) en 
retractant axialement la gaine primaire (20) par rap- 
port a la gaine secondaire (14). 

10. Systeme de deploiement de greffon a stent selon la 
revendication 1 , 

dans lequel ladite gaine primaire (20) est une gaine 
semi-rigide ; 

dans lequel ladite gaine secondaire (14) est dispo- 
see coaxialement dans la gaine semi-rigide lorsque 
la gaine semi-rigide est dans ladite position pre-de- 
ployee qui est une position non retractee ; 
dans lequel leditgreffon a stent (1 5) est dispose apla- 



ti a I'interieur de la gaine flexible secondaire (14) ; 
comprenant en outre : 

un dispositif (26) de retraction de la gaine semi- 
5 rigide (20) et d'exposition de la gaine flexible 

secondaire (14) ; 

un deuxieme dispositif (24) de retraction de la 
gaine flexible secondaire (14), le greffon a stent 
(15) etant apte ase dilateren deploiement com- 
10 piet lorsque la gaine flexible secondaire est en- 

levee en la retractant. 

1 1 . Systeme de deploiement de greffon a stent selon la 
revendication 10, dans lequel le systeme de greffon 

15 a stent comprend en outre une pointe effilee (12). 

1 2. Systeme de deploiement de greffon a stent selon la 
revendication 1 0 ou 11 , dans lequel le dispositif (26) 
de retraction de la gaine semi-rigide (20) comprend 

20 une plate-forme (22) couplee a la gaine semi-rigide 
(20) et permettant un mouvement axial relatif de la 
gaine semi-rigide (20) au dessus du reste du syste- 
me de deploiement de greffon a stent (10). 

25 13. Systeme de deploiement de greffon a stent selon 
Tune quelconque des revendications 10 a 12, dans 
lequel le dispositif (24) de retraction de la gaine flexi- 
ble secondaire (1 4) comprend un deplacement d'un 
tube interne couple a la gaine flexible secondaire 

30 (1 4) qui permet un mouvement axial relatif de la gai- 
ne flexible secondaire (14) par rapport a la gaine 
semi-rigide (20). 

14. Systeme de deploiement de greffon a stent selon 
35 rune quelconque des revendications precedentes, 
dans lequel le systeme de deploiement (10) com- 
prend une coupelle (14) pour retenir le greffon a stent 
(15) en place pendant le deploiement. 

40 15. Systeme de deploiement de greffon a stent selon 
Tune quelconque des revendications 1 a 13, 
dans lequel le systeme de deploiement (10) com- 
prend des chenaux en acier (1 7) pour retenir le gref- 
fon a stent (15) en place pendant le deploiement. 

45 

16. Systeme de deploiement de greffon a stent selon 
Tune quelconque des revendications 1 a 15, 
dans lequel ladite gaine primaire (20) est plus rigide 
et est manoeuvrable axialement par rapport a ladite 
50 gaine secondaire (1 4) et dans lequel la gaine primai- 
re (20) est disposee au dessus de la gaine secon- 
daire (14) dans une premiere position et expose la 
gaine secondaire (14) dans une deuxieme position ; 
et 

55 le catheter allonge est couple a la gaine secondaire 
(14) et manoeuvrable axialement, la gaine secon- 
daire (14) etant concue de maniere a retenir le gref- 
fon a stent s'auto-dilatant radialement (15) dans une 



9 



17 EP 1 508 313 B1 18 



premiere position et a permettre le deploiement du 
greffon a stent s'auto-dilatant radialement (1 5) dans 
une deuxieme position. 
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FIG. 12 FIG. 13 
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